Identification of the COL2A1 mutation in patients with type I Stickler syndrome using RNA from freshly isolated peripheral white blood cells.
Stickler syndrome type I is caused by mutations in the type II collagen gene (COL2A1), which is specifically expressed in cartilage and vitreous humor. We developed a simple and noninvasive strategy for identifying the COL2A1 mutation using RNA from freshly isolated peripheral white blood cells and identified a new 3' splice site mutation in a Japanese family with Stickler syndrome. RNA was isolated from a patient's peripheral white blood cells that had been incubated with cycloheximide, an inhibitor of nonsense-mediated mRNA decay. COL2A1 cDNA fragments covering the entire coding region were obtained by RT-polymerase chain reaction cloning using a high-fidelity DNA polymerase and sequenced. Whole sequencing of the patient's cDNA resulted in identification of a 49-bp deletion in the region corresponding to exon 18. The deletion introduced a premature termination codon. Targeted genome sequencing identified a base substitution at the A (-2) position of the 3' splice acceptor site of intron 17. This mutation led to utilization of the cryptic splice site, which is located 49 bases downstream of the normal splice site and causes aberrant mRNA splicing, resulting in a 49-base deletion in the patient's mRNA. Our method is much easier than conventional genomic screening and provides a simple and noninvasive diagnostic test for patients with Stickler syndrome.